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VESSEL SELECTION PROSPECTS AND SUITABILITY ASSESSMENT
FOR OVERSIZED CARGO TRANSPORTATION

The countries of Southeast Asia are the largest importers of bulk cargoes in the world, as well as exporters
of large volumes of oversized project cargo including unique equipment consisting of heavy-lifts and out of
gauge units, which are carried on board of specialized ships, specially designed build for this type of trans-
portation. A large number of dry cargo vessels, including bulk carriers and container ships that formed free
tonnage in this geographical area, remain mainly unloaded in the reverse direction and therefore have to
return in ballast condition. The way of assessment of the possibility of using such non-specialized vessels for
the carriage of oversized project cargo is primarily based on the assessment of the ship s performance in a
situation where the ship is being loaded in bulk by cargo (from Europe) and in the opposite direction (from
Southeast Asia) for transportation of oversized project cargo. Considering that the design of dry cargo and
container vessels is not optimal for such kind transportation, in most cases, some research is needed to adapt
such non-specialized vessels for the transportation of heavy and oversized cargo, to optimize the loading,
stowage and securing ensuring safety of cargo during sea passage. In some cases in order to assess the suit-
ability of the vessel her cargo compartments, decks and hatches, its strength, security means and entire safety
of the ship, it may also be necessary to apply additional measures to rebuild structural components and ship
devices. Therefore, the issues related to the development of measures aimed at improving the efficiency of mar-
itime transport, based on the specifics of the structure of cargo flow, are quite essential. The scope of this work
is to discuss some perspectives and practical aspects of ships selection, considering possibility to engage them
for transportation of project cargoes and work at economical speeds. Shipping companies often report figures
in TCE (time charter equivalent) values so that investors can compare performance of ships operating in the

spot and time-charter markets.
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Introduction. The freight market has a tough
competitive environment, where the oversized and
heavy lift cargo transportation facing the increase of
requirements for loading techniques and transportation
technologies. Therefore, for each individual project it
is necessary to elaborate and develop the process of
implementation the transportation technologies that
are significantly different from the standard or conven-
tional ones and it remains as a major challenge. Among
that, such transportation projects are developing in
accordance with respective industry rules where the
all requirements and approvals to be granted upon the
initial stage of the process by the governing authori-
ties, up to approval of the necessary rigging equipment
for moving and transporting cargo. The object of this
article is to discuss some perspectives and practical
aspects of ships selection, in view of possibility of their
operation for transportation of project cargo using time
charter equivalent (7CE) calculation.

Literature review. A wide range of issues related
to the technological and economic aspects of the

transportation of heavy and oversized cargo reviewed
in sources [ 1-3]. In [4] the world market of heavy and
oversized cargoes analyzed and the tendencies of its
development are studied. Articles [5; 6] analyzed the
current state of research in the field of organization
and improvement of oversized cargo transportation
and considered the prospects for further research with
the development of modern models of management
of oversized cargo transportation to Ukraine using
river-sea transport. Article [7] deals with the safety
of the process of transportation of oversized cargo by
sea and particularly, as a deck cargo on modern ships.

Dependence research of fuel consumption on the
speed mode of ships and methods of selection the
optimal operating speed carried out in sources [8—11].
Thus, the article [8] analyzes the types of speed of
the vessel and substantiates the choice of the speed
of the vessel taking into account the interests of the
charterers and the ship owners. The issues of selec-
tion the optimal operating speed of ships during oper-
ational freight activity considered in sources [9; 10].
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In source [11] methods of research of technical and
economic indicators of work of vessels are stated.
The works [12—17] are devoted to determining the
optimal operational speed of vessels.

Materials and methods. Nowadays supply
chain for a modern infrastructure projects involves
numerous manufacturers of many countries, differ-
ing contractors and a complicated array of supply
routes including any combination of land transport,
sea, river, rail, road or air. The water transport and
its loading capacities is significantly higher than land
vehicles and usually suffices for the largest and heavi-
est oversized cargo units. Mainly there are three types
of cargo, which are commonly in use in shipping
industry (see Fig.1):

— Opversized cargo or Out-of-Gauge cargo is the
cargo which exceeding standard container dimen-
sions, (also OOG cargo, or abnormal loads).

— Heavy Lift Cargo is installation of indivisible
heavy items, which are due to the absence of stand-
ardization for water, and land transportation requires
special handling as well as special lifting cranes and
utilities.

— Project Cargo define a cargo lot considered for
transportation as combination of oversized, heavy,
high value or a critical pieces of equipment.

The transportation of oversized or heavy cargo
units with specific requirements for loading, stowage
and securing processes generally carried out on spe-
cialized vessels, which have technical characteristics,

and technological capabilities that meet the require-
ments for the carriage of such cargoes. However, the
significant portion of the project cargo transported by
non-specialized vessels. Practically there are frequent
cases when project cargoes transported on bulk car-
riers or container ships, (see Fig. 2) whilst the con-
struction of bulk and container carriers is not opti-
mal for such transportation. In most cases, in order
to adapt non-specialized vessels for the transportation
of heavy and oversized cargo, certain researches to
optimize the loading and securing of cargo, assess-
ing the seaworthiness, strength, stability and safety of
the vessel are required. In some cases, it may be also
necessary justify additional measures for strength-
ening the ship’s construction. Nevertheless, in some
cases the use of non-specialized vessels is more eco-
nomically feasible than the use of specialized vessels
respectively. This is due to the specifics of the dis-
tribution of the world economy and the distribution
of cargo flows. Thus, the countries of Southeast Asia
are the largest importers of bulk cargo in the world,
as well as exporters of large volumes of project
cargo. Therefore, it is quite often situation for laden
vessels going to China or S. Korea to face the diffi-
culties to find open freight for reverse direction and
they forced to return ballasted. Except that there are
also a large number of shipyards in the region, which
annually deliver a significant number of new build-
ing vessels and vessels after dry-dock maintenance
and repair. Thus, there is large percentage of open

Fig. 1. Loading and stowage of the project cargo. Source Schryver & GGGate
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tonnage in the region. Although most of these ves-
sels are not designed to carry project cargoes, in some
cases it may be more economically effective to use
these vessels for project cargo transportation than to
carry ballast instead. At one end of the break bulk
market are crane-equipped general cargo ships. They
tend to run a liner-like service and seek “triangula-
tion” —1i.e. to carry cargo on each leg of a long sea-go-
ing voyage consisting of several trade lanes. The end
goal is to return to the point of origin without ever
having suffered an empty ship [19].

Assessment of performance of non-specialized
vessels in transportation of project cargo can be
started from evaluation of the efficiency of the ship’s
operation in the situation when in the forward direc-
tion the ship has been loaded with bulk cargo (from
Europe) and in the opposite direction (from South-
East Asia) — project cargo.

One of the indicators that is widely used to eval-
uate a ship’s operating efficiency is the time charter
equivalent (TCE). The TCE is a standard shipping
industry performance measure used to compare peri-
od-to-period changes in a company’s performance.

TCE = NRI_ R”, (1)

p

Where: NF — is net freight (freight minus the bro-
kerage commission), USD;

R, — variable expenses of the ship-owner in the
voyage (fuel costs, payment of port charges, services
of stevedore companies and other operations at the
ports of loading / unloading), USD;

t,— voyage duration, days.

Practically as example, the dynamics of changes
in the TCE values can be considered for a bulk carrier
with a deadweight of 40.000 mts. Fig. 3 shows a graph
of changes in FR (freight rates) for the transportation
of grain in bulk from Ukraine to China for a ship-
ment of 35.000-40.000 mts. Changes of the values
of lumpsum rates for the transportation of oversized
cargo on board of a bulk carrier with a deadweight
0f 40.000 mts are shown in Fig. 4.

Fig. 5 shows a graph of the changes of the TCE
values, calculated according to formula (1), on con-
dition that /R for the transportation of grain from
Ukraine to China changes in accordance with the

2

Freight rate, USD/MT
2
——
]

@
]
~

{0‘

ot N RVERY LY TR Al
AN | ARVAV,
o W1 W

e V\|f

- = - [ - = - [ - = - =~ - [ - - - o

Fig. 3. Freight rate for grain export
from Ukraine to China

Fig. 4. Lumpsum freight for project cargo export
from China to Ukraine (BC dwt 40K mts)
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graph shown in Fig. 3. and lumpsum rates for project
cargoes transported in the reverse direction changed
in accordance with the schedule presented in Fig. 4.
At the same time, it is assumed that the round trip
lasts 67 days, and the variable costs for the round trip
to be in amount of 21.000 USD.

g

TCE, USD/day
g

g
4"“—-

Fig. 5. Time charter equivalent values

A comparison of graphs showing changes in
the TCE and the market FRTC (freight rate of the
time-charter) for a bulk carrier with a deadweight of
40.000 mts shown on Fig. 6.
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Fig. 6. Comparison of time charter equivalent
to time-charter rate

In Fig. 6 described that in case when a bulk car-
rier is used for project cargo transportation from the
Southeast Asia region to the Black Sea region, the
average value of the 7CE exceeds the market FRTC
value by 1600 USD per day. Also in this case, the
minimum difference between TCE and FRTC is 500
USD per day, the maximum difference is 3800 USD
per day, and the median difference is 1750 USD per
day. At the same time, the value of 90% percentile of
the difference between TCE and FRTC is 2100 USD
per day, and the value of 10% percentile is 900 USD
per day. Calculations indicate that most of the time
(80% of the total observation time) the value of TCE
is more than 900 USD per day exceeds market value
of FRTC.
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In addition, Fig. 6 reveals existence of a relation-
ship between the values of TCE and FRTC, which
is also evidenced by the scatter plot shown in Fig. 7
and the fact that the Pearson correlation coefficient
between both values 7CE and FRTC is 0.97.
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Fig. 7. Scatter plot of time charter equivalent
and freight rate values

As it seen on the graphs presented in Fig. 6, it
might be supposed that the difference between the
TCE and FRTC values increases with the improve-
ment of the freight market tendencies and vice versa
becomes smaller when the freight rates decrease.
However, this hypothesis does not find confirma-
tion, as evidenced by the scatter plot shown in Fig.
8 and the fact that the Pearson correlation coefficient
between FRTC values and deference between TCE
and FRTC is only 0.38.
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Fig. 8. Scatter plot of freight rate values and deference
between time charter equivalent and freight rate

Discussion. When studying the feasibility of tak-
ing a dry cargo vessel or bulk carrier in a time charter,
ought to consider that in one of directions she might
be used for the carriage of project cargo. It is suffi-
cient to calculate the value of the TCE for this ves-
sel in several typical directions where several ships
of different types to be considered and evaluated.
The efficiency of these vessels, since they will carry
bulk cargo in one direction and project cargo in the
opposite direction. There are a number of limitations
and restrictions, which stipulate the transportation
of these types of cargo, technical and operational
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characteristics of the vessels and the parameters of
the cargo. The opportunity of efficient use of non-spe-
cialized vessels for the carriage of project cargo can
be determined by the factors such as the dimensions
and design of hatches, the size and shape of holds,
deck dimensions, deck equipment and ship’s cargo
gears. Apart of that, availability of deck standers and
structures may interfere with the stowage and dis-
position of cargo, maximum permissible loads and
allowable strength limits may have impact on the
deck cargo distribution and methods of deck cargo
securing, the influence of the deck cargo on the ship’s
seaworthiness and navigation safety, maneuverability
and others.

Conclusions. The value of average TCE evalu-
ated by the formula for all provided applicant vessels
under conditions they operated at passport speeds.
TCE shows the profit that the ship-owner receives
on the daily basis of operation of the vessel, without
deducting the costs of maintaining the vessel (oper-
ating costs), which are constant. By comparing the
TCE obtained from the preliminary calculation of the
proposed traffic, the ship-owner can evaluate which

proposal is most profitable for him. It can also com-
pare TCE with the proposed time-charter rental rate,
which will help to decide whether to fix the vessel on
a time-charter or whether it is profitable to do it on
a voyage basis. Bulk carriers and dry cargo vessels
are less suited for carriage of oversized cargo than
specialized vessels. However, dry cargo vessels a
subject for hire at much cheaper rates. As a result,
when making a reasonable choice of vessel type and
TCE comparison, operating revenues of dry cargo
vessels may exceed the operating revenues of spe-
cialized vessels. Data analysis showed that for some
types of non-specialized dry cargo vessels the value
of the TCE significantly exceeds the FRTC market
values, which opens new opportunities for non-spe-
cialized vessels to be effectively used in project cargo
transportation. Therefore, further research aimed at
developing more advanced methods for assessing the
efficiency of operation of ships and substantiating the
optimal selection techniques for non-specialized ves-
sels, taking into account the possibility of their use
for transportation of project cargoes, is of great prac-
tical interest.
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Maunakciano M.O., Measauk O.M. OGITPYHTYBAHHS BUBOPY CYJIEH 3 OIUIAY
HA MOXJIMBICTbh iX BAKOPUCTAHHS JIJIsI TIEPEBE3EHHSI HETABAPUTHUX BAHTAKIB
Kpainu niedenno-cxionoi Asii € oOHuMU 3 HAUOIILWMUX Y CEIMI IMROPMEPIE HABANIOBAIbHUX BAHMAMICIE,
a MAaKodC exCnopmepamu 3HA4YHUX 00Cs2I8 NPOEeKMHO20 O00NAOHAHHS, WO CKIAOAIOMb BANCKOBAL08I MA
He2abapumui 6aHmManici, nepedeseHus AKUX 30MUCHIOIOMbCS HA CNeyianizoeanux cyoHax, nooyoosanux ma
PO3DAX0BAHUX NIO MAKUU MUN nepese3eHts. 3HauHA KilbKIiCHb CYXO8AHMANCHUX CYOEH Y MOMY YUCIHI CYOeH-
Oanxepie maKoHmeluHepo8o3is, IKi CKAA0aA0mMb GLIbHUL MOHHAIC, Y YbOMY 2€02PAGTUHOMY PAIOHI 3ATUUATOMBCS
30€01bUl020 0e3 3a6aAHMANCEHHSL Y 360POMHOMY HANPAMKY, MOMY GUMYULeHT 30iticHI08amu 6aiacmuuil nepexio.
Oyinka MOXCIUBOCMI GUKOPUCMAHHA MAKUX HeCNneyiani3o8anux cyoeH Ojisi Nepede3eHHs He2adapumHux
NPOEKMHUX BAHMAICIE, NEPUL 3d 8Ce, DA3VEMbCI HA OYIHIOBAHHKI eheKmusHocmi pobomu cyoHa 6 cumyayii,
KOJIU Y NPAMOMY HANPAMKY CYOHO 3A8AHMANCYEMbCA HABANIOBAIbHUM 8aHmadicem (i3 €eponu), i y 360pOmMHOMY
nanpsmky (3 Iliedenno-Cxionoi A3ii) éono moodce 6ymu UKOPUCMAHO Ol NEPeBe3eHHs. He2abapummo2o
NPoeKmHo20 8anmavicy. 13 noeasidy na me, wo KOHCMPYKYIsL CYXOBAHMANCI6 MA KOHMEUHEPHUX CYOeH He €
ONMUMATILHOIO 0151 MAKUX NepeseseHy, ) Oiibulocmi UNaoKie 01 a0anmayii maxkux Hecneyianizo8anux cyoen
07151 nepeBe3eHHs ANCKUX | He2abapumuux 8anmanicie HeoOXioHi MmaKoic NeHi O0CIONHCEHHS 0151 ONMUMI3AYil
3A68AHMANCEHHS, POIMIWEeHHA ma 3a0e3neuenHs De3neKu 8anmaxcy nio 4ac MOpPCbKO20 nepeee3ents, OYiHKU
npUOAMHOCMI BAHMAIICHUX NPUMilyeHb ma nanyo, ix miynocmi, cmitkocmi ma Oe3nexku cyoHa y yiiomy.
YV Oesikux sunadkax mooice 3HA00OUMUCS MAKONC OOIPYHMYBAHHS 000AMKOBUX 3aX00i6 OISl NEePeOCHAUeHHS
KOHCPYKMUGHUX eeMenmie ma cyOHosux npucmpois. Tomy docums akmyanbHUMU € RUMAHHL, Wo N0 SI3ani
3 pO3podIeHHAM 3aX00i8, WO CNPAMOBAHI HA NIOBUUEHHS e(heKMUBHOCMI MOPCbKUX Nepese3enb, 8UX00AUU i3
3aznaueHoi cneyudixu ma cmpykmypu 6aHmasiconomoxy. Memoio danoi pobomu € po3podieHss Memoouxu
00OIPYHMYBAHHSL 8UOOPY CYOEH, 36ANCAIOUU HA MOICTUBICMDb IX eKcnayamayii 01s nepesezenb He2aOapumHux
NPOEKMHUX BAHMAICIE, BUKOPUCTNOBYIOYU NOPIGHSTbHUL AHATI3 NOKA3HUKIE ehekmuenocmi pobomu cyoua.
Kniouogi cnosa: necabapummui npoexmmui 6anmansici, Hecneyianizoéamni cyona, ppaxmosa cmaexa.
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